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e Abstract— The evolution of government administrative services is strongly influenced by information and communication technologies (ICT). The
purpose of this study is to investigate the effect of Information and Communication Technology on government administrative services by exploring an
international experience in integrating ICT into the government sector. Land use and planning rates are two major aspects that have affected the de-
velopment of government administrative services, and they have been examined using Denmark as a case study. The research found that Communi-
cation and information technology had an impact on Denmark's plans where the percentage of government services reduced by roughly 4% from 2001
to 2017. It was also observed that the country's rates of planning government services were lower than the world average due to the integration of
communications and information technology ; nevertheless, service efficiency remained unaffected.

Index Terms— Administrative Service, Information and Communication Technology, Planning Rates, Land Use, Denmark, Digital Services,

Urban Planning.

1 INTRODUCTION

Most governments throughout the world have established
advanced ICT-enabled infrastructure for service delivery and
governance.[1] Just like industrial development completely
changed the spatial structure of cities in the agricultural socie-
ty, the progress of ICT is the key element of the transformation
of modern cities. These technological developments have af-
fected the city and the activities that take place within it.[2]

Government administrative services are also experiencing
substantial changes in the twenty-first century, particularly in
advanced economies, as a result of the vital role that ICT plays
in delivering and updating administrative services in many
countries. Therefore, the impact of ICT on government admin-
istrative services has to be evaluated as it is directly connected
to public needs, particularly in the land use changes and plan-
ning rate.[3]

Despite the importance of ICT in providing government
administrative services, no planning rates for these services
have been developed to keep up with this progress, and the
impact of technology on land use growth has not been identi-
fied.

Therefore, the research answers two specific questions.
First, what is the effect of ICT on government administrative
services? Second, what can be obtained from the impact of ICT
on land usage in the service sector's development?

This paper illustrates the development of government ad-
ministrative services via the use of ICT in providing services
to citizens. In particular, the main objective of the study is to
especially shed light on: (i) the relationship between ICT and
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the development of Government administrative services rates;
and (ii) the interaction between ICT and land use.

2 CLASSIFICATION AND RATES OF ADMINISTRATIVE

SERVICES

Administrative services vary from country to country in
terms of content. As some countries consider public utilities
such as water, electricity and other services to be separate
from administrative services, while other countries consider
fire-fighting and police services to be unrelated to administra-
tive services, and thus the components of administrative ser-
vices differ from one country to another. Therefore, after an
analysis from numerous nations, a complete classification of
administrative services was produced as follows:

e Utility Services: include infrastructure institutions such as
water, electricity and communications, also energy organiza-
tion, roads and transport authority and various railway pub-
lic services.

e Public Safety Services: which are police stations, National
Defense, Military Facility and Civil Defense.

e Government Services: such as post officess, Municipal
Buildings, Passport offices, traffic offices, local government
units, city hall, customs agency and regional administrative
units.

¢ Special Services: like The Parlament, Ministries, Embas-
sies, Courts, banks and Governor's Palace.[4]

In view of the planning rates, they are used to specify char-
acteristic and size of services. Therefore, the planning rates for
administrative services in different countries are studied in
table no.(1), to identify the approximate global average for the
planning rates of government administrative services.
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Table no. (1): The Planning Rates of Administrative Services in
various cities.

Schematic level
Cities Servi District City
ervice .
of Type 111:1::111:2& Per Capita Inhabitant |Per Capita
Study (thou- Site Share | % | Number |Site Share | %
(m?/person (thousands) | m%/person
sands)
Utility 01 |12 03 |17
Service
Public| 100 -200 200-660
Safety 0.27 31 0.28 18
China [Service
Gov.
P 038 |43 067 |45
ervice|
ial
Specia 013 |14 031 |31
Service
Utility 008 |9 03 |16
Service
Public| 40-90 10000 - 80000
Safety 0.3 32 0.32 17
India [Service
Gov. 04 |43 078 |42
Service|
Special 016 |17 045 |24
Service
Utility 01 |12 02 |12
Service
Public| 11 -60 60 -1000
South Safe‘ty 0.27 31 0.25 16
. |Service
Africa Gov
S . 0.38 43 0.75 48
ervice|
Special 013 |14 039 |24
Service
Utility 009 |16 025 |19
Service
Public| 20-30 50 - 200
Dubai Safe‘ty 0.15 26 0.2 14
Service
Gov. 022 |38 063 |46
Service|
Special 012 |21 028 |21
Service
Average of
Gov. Service | District level: 0.22 - 0.4 City Level: 0.63 - 0.78
Rates

Source: created by the author from [5], [6], [7], [8].

In the preceding table, we finished by monitoring the plan-
ning rates for administrative services in various cities, and the
following observations were obtained:

e The per capita share of administrative services at the city
level is larger than its share at the district level, due to the
concentration of a large amount of administrative service
buildings at the higher level.

e Government services are recognized to be the most essen-
tial administrative services in the different nations, since in
most nations they are considered to be the highest rates of
their administrative services, and their percentages is ap-
proximated by 50% in general administrative services.

e Government services were chosen as a powerful adminis-
trative service model to clarify the implications of commu-
nications and information technology on land use or its
planning rates.

3. A CASE STUDY OF DIGITAL TRANSFORMATION OF
DANISH GOVERNMENT SERVICES

Denmark has been the leading European and world country
regarding digitalization of public services for the last several
years.[9] Denmark is among the most digital countries in EU.
94% of Danish citizens are online and actively engaged in the
use of a variety of online services, making their digital skills
highly advanced.[10]

In addition, most transactions are cashless, and almost all
interaction with the Danish authorities takes place online. Al-
most every agency or public official can be reached online, and
each citizen has a specific digital signature to “sign” important
documents.[11]

3.1 Classification of Administrative Services in Denmark

In principle, this main group consists of activities which are
public by nature, i.e. activities which cannot be carried out by
private individuals or enterprises. It includes the legislative
branch, local authorities, local and general enforcement agen-
cies, general financial policies and agencies pertaining thereto,
general public personnel policies, centralised purchasing and
sales, international relations, police activity, and defence.[12]

In addition to that, there are courts, military installations
and the Danish Parliament, as well as administrative office
buildings for ministries and local units that provide all public
services to citizens,[13] and below there is a general classifica-
tion of the Administrative Servise in Denmark as shown in
figure (1).

Administrative Services in Denmark

[ I i
Utility Public Safety || Government Special
Services Services Services Services
I I I I I T I T I I
Infrastructure . . City Post ([ The Par-
Institutions Folice Stations Hall (| Office || lament Courts
Transpo.rt National De- ||Traffic Pas:- Ministries
Construction . ROLLS
d Housi fense and Mil- Tocalllc
and BOUSING || iary Facility || D01 ||CUStomS||  Embassies
Authority Gov. || Agency
Rex. o
Energy Civil Defense . 'admn.us Banks
Agency trative units

Fig. 1: Classification of Administrative Services in Denmark, Source:
created by the author.
3.2 The impact of ICT on the planning of government
administrative services in Denmark
The impact of ICT on the planning of administrative ser-
vices in general, and government services in particular, can be
divided into four categories:
1- Establish New Institutions:
e Four decentralized service centers for various services
were set up in 2004. In addition, over 30 citizen services
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were made accessible via the internet at that time.

¢ An independence agency was established to assist local
governments with computing and development services.

¢ Information Technology led to the establishment of Oc-
cupations and Government Institutions, which operated
independently, but the government combined them into
one institution.[6]

2- Organization and distribution of activities:

¢ A single office was created in order to address all citi-
zens' needs with the implementation of the front services.

e The administrative services organization has changed
from a centralised to a decentralised way, whereby several
jobs have been distributed to local administrations along
with digital services.

e The bulk of government workers will continue to be lo-
cated in central places like the statehouse (central govern-
mental buildings), the County hall of administration and
the city hall. Some will be decentralized to distributed
work places such as regional offices, metropolitan subcen-
tres, and little city halls. Others will work at home with a

link to the office v

T b
.

(S

Fig. 2: Current Administrative ~ Fig. 3: The historic concentration
Service distribution in Great ~ of services in the city centre,

Copenhagen, Source: Source: The Regional Planning
http:/ /kort.plandata.dk/spatial ~Office, "Skitseforslag til Engsplan
map Access: 2/6/2021. for Storkobenhave", The Danish
town planning laboratory, Co-

penhagen, 1993, P.25.

3- Aleration of work processes:

¢ Although the possible changes are many, three are espe-
cially important: sophisticated coordination and optimiza-
tion, automation of direct services to citizens and electronic
communication with citizens.

¢ Coordination and optimization refer to the ability of gov-
ernment organizations in distant places to coordinate and
optimise their work in terms of of a follow order.

¢ The term "automation of service delivery" refers to the to-
tally computerised management of information or service
requests, i.e., automated access for citizens to government
administrative services as shown in figure (4).

4- Nature of the work:

¢ New information technologies are changing the nature of
work in local governments, as it appears that increasing
the digitization of work processes results in many changes,
including: acceleration of work at all levels of government,
tighter coupling to work, especially when individuals from

multiple departments are connected. And, when the vari-
ous government jobs are combined, professional workers

and workers will have more independence.
lifein

All topics

Mousing and moving Working Family and children tconom, y and tax

School and education Mealthcare Travel and trans, port Pension

Rights Letsure and networking Digital services

Fig4: Most services are accessible from one site, Source:
https:/ /lifeindenmark.borger.dk/ Access:1/6/2021.

¢ Highly professional and specialised workgroups such as
engineers, planners, economists, statisticians, management
analysts, and staff analysts appear to be more independent
as a result of information technology.[7]

¢ A mandatory digital geographic plan register was estab-
lished called “PlansystemDK” and is accessible to the pub-
lic. Also, over the course of several law amendments, more
details were added to the database.[8]

The previous section focused on the effects of information
and communication technology on the planning of administra-
tive services in general, and government services in particular,
and the following is the table no.(1) which tracks how much
information and communication technology affects the land
use of administrative services.

Table no. 1: The Impact of ICT on land use.

Land use
Strong| Moderate | Weak Notes
cases
- Single office for all services.
Land use - Work from home.
overlaps - Citizen accessing service from|
home.
-Decentralized i t
Reduced ecentralized service centres
. . that provide a wide range of]
intensity of .
services.
uses - Single office for all services.
With a reduction in the intensi-
Land use 1
. ty of uses and the ability to
ratios and .
access services from home, the|
rates

ercentages and rates decline.

IDecentralization has been ap-
Service sites plied in many sectors of city|

services

-New government positions

New and institutions have been|
patterns of established.
land uses -Create decentralised service
lhubs.
Geographical + Work from home.

-Citizens' access to the service]
at any time and from anyplace.

location free-

dom
Source: created by the author.
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3.3 Planning rates of government administrative
services in Copenhagen

As a result of what was previously presented about admin-

istrative services in Denmark and the extent to which infor-
mation and communication technology affects government

administrative services, either at the level of service planning
or service management itself.

Based on that, the impact of technology was seen in service
planning rates as well, with the area given to administrative
services in the Copenhagen Plan in 2001 being over 14%, but
when the plans were updated in 2017, this proportion was
only about 10%.[8]

Residential Area 1

Shopping Center :I

Mixed residential & business

Business.

Government administrative service
Recreation Are:

Rural district

Summer Cntlagel

Technical Sit

Otherl

0% 5% 10% 15% 20% 25% 30%

Fig. 4: Government Administrative Services Percent in 2011,
Source: Spatial Planning Department, “Spatial Planning in Denmark”,
Ministry of the Environment, Copenhagen, 2012, P.19.
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Central Area

Mixed residential & business
Business / Commerical / Industry

Government administrative service

Recreation Area
Summer Cottage
Technical Site|

Other

0% 5% 10% 15% 20% 25%

Fig. 5: Government Administrative Services Percent in 2017,
Source: Fertner, C., & Others, “Emerging digital plan data - new re-
search perspectives on planning practice and evaluation”, Geografisk
Tidsskrift-Danish Journal of Geography, Denmark, 2018, P.5.

The planning rates for administrative government services
in Copenhagen are as shown in table no.(2) {The area of the
sites was estimated by the researcher using the Google Earth
Pro programme):

Table no. 2: The planning rates for government administra-
tive services in Copenhagen

Inhabitant
Number
(thousands)

Per Capita
Site Share
(m?/person)

Area of Site
(m?)

Schematic
Service T
ervice Type level

Citizens The
Service Center is
as part of a

service|
available

cultural
building or -
within
eral admin-
istrative
buildings

Sev-

District 50 -100

Post Offices The
lis available
as part off

mall or resi-|

service|

dential
building

At this level, there is no specific planning rate for government ad-|
ministrative services.

City Hall 19475 0.03

National Ar-
chives Center 2100 001
Regional Gov-
ernment Office 12234 0.02
Cent.ral Citizen| 5542 0.01
Service Center .
International City £35-117

.. . 1350 0.002
Citizen Service
government 191435 03
departments
Traffic Center 12700 0.02
Central Post
Office 11850 0.02

City-level administrative service rates 0.41 m?/person

Source: created by the author.

In the last table we end by observing the planning rates for the
government administrative services in Copenhagen:
e The planning rate in the country was influenced by the in-
tegration of communications and information technology in
the sector of government services, as determined by the pre-
vious study, which indicated that it was less than the world
average.
e There is no physical presence of Government Services at
the neighbourhood level, with the exception of postal ser-
vices, which are placed in the form of automated teller ma-
chines.
e As a result of ICT, there are no government services at the
district level with distinct buildings; instead, they are part of
a group of other administrative buildings or spaces within
various buildings.
e Most government services are provided through various
buildings at city level, as they don’t have to be delivered at
lower levels because they can be provided through citizen
service centres, where most government services can be
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found as a result of the digitization of the public sector and
the transformation of those services into electronic services.

4.CONCLUSIONS:

The study analyzed the impact of information and commu-
nication technology on government administrative services.
Land uses and planning rates are two important factors on
which the impact of communication and information technol-
ogy has appeared and has been analyzed through the case
study of Denmark, and the findings can be concluded as fol-
low:

o The city's distribution of government services has trans-
formed from centralised to decentralized, since there is no
concentration of government services in one section of the
city, rather they are spreading throughout the city as a result
of the city's growth of ICT.

e It was discovered that there is a strong link between infor-
mation and communication technology and the land uses of
government services, as evidenced by Land use overlaps,
reduced intensity of uses, land use ratios and rates, service
sites, new land use patterns, and geographic location free-
dom.

e Communication and information technology had an im-
pact on Denmark's plans, as seen by the reduction of the
percentage of government services when comparing the cre-
ation of plans from 2011 to 2017, as seen the percentage re-
duced by roughly 4%.

e Land use impacts may be taken advantage of by delivering
better, more, and faster services at a reduced cost.

e The country's rates of planning government services were
impacted by the integration of communications and infor-
mation technology, becoming lower than the world average;
nevertheless, service efficiency remained unaffected.
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